Abstract. The purpose of this paper is to study the possible scope and usage forms of Internet of Things technology in library services. Based on the analysis of the subject literature, the main areas of IoT applications in commercial institutions were ascertained, and then an analysis of Library and Information Science English-language literature from 2010 to 2017 was made in order to draw an outline of modern library service. The scope of activities of commercial and non-commercial institutions was compared to determine whether areas in which commercial entities using or planning to use IoT could also bring inspiration to libraries. In this way, a theoretical model of IoT use in library activities was developed. The research indicates that IoT technology may have the possibility to be used in library services and other activities, similar to how it is implemented in the commercial sector. The use of IoT in libraries is a new issue that has not been studied much yet. In recent years, at the international conference, the possibility of using this technology to meet the needs of libraries has been raised and become a subject of interest to librarian associations. It proves that this topic is important to practitioners. However, it's difficult to find any scientific comprehensive research on this subject.
Introduction
Currently the development of information and communication technology is very fast, and the result of this phenomenon affects the library. After a period of intensive computerization of libraries, the beginning of the 21st century has been a time of great interest in social media issues and mobile technology, but libraries are constantly faced with new challenges. New technologies such as augmented reality, wearable computing and 3D printing are gradually related to library services, forcing continuous development and offering customized service, in order to adapt to evolving customer habits. Internet of Things (IoT) is one of the most interesting concepts in recent years and it could potentially be a big challenge for libraries.
The subject of this paper is the potential of IoT technology for libraries. The goal is to determine the possible scope and forms of the use this technology in public and academic library services. The specific aims are as follows:
Define the form of modern library services; Determine the possibility of IoT for the improvement of library services; Describe examples of IoT applications in libraries; Make prospects for the use of IoT in libraries.
Research Methods
The implemented analysis consists of several stages. In the first stage, based on the analysis of the subject literature and reports provided by major companies in the field, the main types of IoT applications developed by commercial companies were identified. Therefore, more than 30 of the most relevant abstracts or full texts of English-language papers published in 2010-2017 were analyzed. In the second stage, an analysis of LIS English-language literature from 2010 to 2017 was conducted in order to make an outline of modern library services. More than 30 articles relating most to the characteristics and forms of modern library services were analyzed. After that, the activities of commercial and non-commercial institutions were compared. The purpose was to determine whether Fig.1 The main areas of IoT use in the commercial sector The IoT is frequently used in various environments related to improved organizational, management and planning. This proof is the use of IoT technologies in logistics tracking services such as airports, transportation companies and transportation. The possibilities offered by communication between IoT objects make it easier for many industries to manage standard processes. On a large scale, IoT solutions are used in so-called smart buildings and smart cities. The idea of a smart city is based on the assumption that the device can personalize the user's environment based on the information sent by the mobile device, providing many opportunities that are still difficult to predict. Today, many processes implemented in buildings are already automated.
Today, many processes implemented in buildings have been automated. The management of air conditioning, temperature or alarm systems is not a problem for modern buildings, but many Internet of Things commentators predict that not only smart but also truly intelligent buildings have the characteristics of artificial intelligence and the ability to make independent and accurate decisions, but this is still in the future.
The IoT is widely used in logistics, processes and workflow organizations. The use of this technology can improve the organizational structure on the individual and enterprise level. The IoT allows real-time monitoring and optimization of processes, whether they are related to production, services, trade, warehousing, transportation, or other business activities. In the subject literature, IoT has also been widely reported to create new business models. It is believed that the IoT can provide technical and conceptual conditions for developing new ideas of providing products and services to customers. According to some authors, the use of IoT technology is well suited to the global trend of providing all goods as a service. The full scope of the IoT for business model creation is not yet clear, but the existing business potential IoT application model is promising.
Modern Libraries' Services
Talking of the specifics of modern library services, the core of library services is still essentially the mediation of access to information, despite passing time and technological changes. The main area of library services is still the access to both traditional and online collections been provided in the subject literature. The area of advisory services is equally important as the consultation. Library services are currently available in various forms and provide tools such as chat, e-mail, social media, mobile applications and others. But when talking about their basic nature, it seems that the core of library services can be divided into groups. Firstly, sharing information in the form of dates, names, facts and so on. Secondly, providing catalog and bibliographic information which help users with navigating through library resources and finding out relevant sources of information. Thirdly, providing access to traditional and online collections in terms of lending materials and making tem available on-site or remotely. As mentioned before, in the modern library service model, providing access to information and traditional electronic resources is often integrated into a complex process and hopes to find a comprehensive solution for user's problem. Another aspect of the library service model is the provision of space and equipment, such as library rooms, computers, scanners, information search tools, etc. Finally, there is complex consulting and training on the use of the library, its contents and about information retrieval in general, In the modern world, libraries play an important role in the field of the education competences and information/media literacy. Providing education in the field of improving the quality of information is one of the most important library services.
The IoT in Library Services

A Theoretical Model.
In this section, the behavior of a theoretical model is designed and described to create a networking application library service with problems. Things universally apply and can be widely used regardless of the nature of the business profile of the company or organization. The idea is based on the following assumption. To validate this hypothesis, the IoT use in various commercial areas were analyzed to select the most common fields of use, which were then divided into services and other activities. Tables 1 and 2 .
The first comparison of services shows that the IoT may be used in libraries to provide access to traditional and online collections and providing factual and directory information, just like in commercial sector. For example, this technology can make it easier for librarians and users to find physical objects and browse virtual resources in the library. It could also be used to provide contextual hints and information about resources relevant to the current user's interests. The IoT could also be potentially useful in other areas of library services, such as consulting and training. In this context, the IoT could be used to download up-to-date information about users from their mobile devices, such as their mood, daily schedules, etc., and personalize training courses based on this data. The IoT could also be used to indicate the availability of devices and resources to prevent users from being frustrated by lack of space in the reading room or the unavailability of workstations.
The comparison of other commercial IoT uses against other types of library activities also revealed interesting possibilities. It seems taht although the IoT had the potential to be frequently used in marketing and promotion, its usefulness is not limited to this area. It could also be used in process optimization, library workflow organization, and the development of innovative business models that make libraries more fun for users and other stakeholders. Using innovative IoT-based marketing techniques to promote libraries and organizational activities can help to establish libraries as modern institutions that follow current trends. This technology could also be used to simplify the internal library process. For example, collecting, describing and analyzing resources, intelligent building technology and appropriate resource storage.
In summary, the main potential area of the IoT use in library services are providing directory information and providing access to traditional and online collections. The IoT also has potential for consulting and training, tracking and tracking services, and information sharing (Fig 2) . The main areas of potential IoT use in library services Regarding the use of IoT in other library activities, the most promising areas seem to be marketing, promotion, storage, cultural events and events. IoT can also be used to collect collections, descriptions, analysis, and collection selections (Fig 3) .
Overall, it seems that the IoT can theoretically be successfully used in almost every area of library work, including both services and other activities. There are not many existing descriptions of IoT use in libraries, however literature analysis and network resources revealed some interesting initiatives.
The first is the BluuBeam application implemented by the Orlando Public Library. This application is based on the beacon technology commonly used in extended reality programs. BluuBeam sends location triggers to mobile devices to help users search for resources and use their context queue to expand interest. Product features are conceptual simplicity, easy interpretation to users, and its high utility of context search. The BluuBeam technology used in the Orlando Public Library, according to its founder, is also used in about 30 other US libraries. Unfortunately, other examples using BluuBeam in the library are not well documented [22] .
Caper Technologies has a competing idea of using the library's Internet. The company offers solutions that enable integration of mobile applications with existing libraries system. Applications can be tailored to the individual needs of the library Extensive possibilities: Users can receive notifications about the status of their account and can notify library events, search directories, and receive personalization [27] .
Librarians have status notifications related to current concerns. According to one of Coria's co-founder, this application is widely used in over 100 libraries. Examples are Somerset County Library and Half Hollow Hills Community Library.
Conclusion
Despite several successful initiatives, the IoT in libraries is still more a concept than reality. It remains to be seen what will happen in the future. This suggests that although the predicted IoT boom has yet to come, the first signs of this technology are already clearly visible. It seems logical that in this context, libraries will include IoT in their service range to follow global trends and better meet users' needs.
Based on observation of the commercial sector, this paper presents one vision of the potential of IoT for libraries and attempts to identify areas of library activities in which this technology could perform well. Analysis showed that some commercial activities overlap with library services. Therefore, libraries can theoretically use the IoT in a similar way to commercial institutions. The obstacles to the use of IoT in the library services are, of course, financial and organizational, but the potential is clearly visible. In the area of library services, the greatest potential of IoT technology can be seen in process of providing access to traditional and online collections and providing directory information. IoT technology can also be useful for sharing information, conducting consulting or training, and providing access to spaces and equipment.
IoT technology may also be useful in other non-service library activities such as gathering, description, storage, analysis and selection of collections, marketing and promotion, and event organization.
Among potential areas of IoT use, the following content is listed: tracking books; organizing self-guided tours; making exhibits in special collections more interesting; providing options for contactless payments; checking availability of equipment; and providing more detailed information about collections. Among examples of IoT use in libraries, the following content is listed: using RIFD technology for self-checkout; using floor pressure pads and beacons to track users' movements and provide them with contextual information; using wristbands as library cards, and many others. In summary, it seems that IoT technology can be used in libraries to support both back-office processes and services for users.
Overall, it seems that introducing the IoT in libraries is an imminent and inevitable prospect that brings both great prospects and challenges. Therefore, it is particularly worth immediately discussing the pros and cons of this issue in order to be prepared for the future and efficiently prevent problems in order to gain the most benefits from the development of this technology.
